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ConsTrRucCTION OF A NEW CIMENT PLANT

By W. Scueio, Chief Engineer, Lenin-Price-Holder, Magdeburg '}

Fast é'ermamag,

The article describes o new Portland cemant manufacturing
plont operating by the wet process which has besn projected
and designed by the Cement Division of the VEB Schwer-
maschinenbes . Ernst Thalmann', Megdeburg (Fig.1). Pro-
poeiing and dasign of this plam, which Aas an cutpwt capacity
o 200u: 24N, are based em the comprehensive esperience

lated in the develop of cement machine construction

during recent yours.

| Beocsing of the Raw Materials

The raw materiais used for the production of Portland
coment. which consists of lbout 65%, of lime, 25%, silica,
7% alununa, and 3%, iron, include chiefly limestone, marl,
and clay. These materials are first mixed in the proportions
required, the thoroughly mixed batches are them roasted and

simtered, and finally the resulting clinkers are ground to .zu

coment.

The choice of the dressing processes employed for this
wrpese depends on a number of important factors. Raw
materinds of high water contents, such as chalk of soft marl,
can only be dressed satisfactorily by the wet method, while
for dry raw materials the application of the dry process is
peeferable.

The wet process of dreasing these raw materials may
often be weed even for dry or weakly moist raw materials since
this method is characterized by & higher degree of simplicity

and rehabihity than the dry method. This applies particularty 3

to the raw materials with greatly differing lime contents, which
yield high-grade cements more easily and reliably by the wet

of dressing. Enquiries from foreign countries also
Nhr chiefly to wet dressing plants, and the considerations
outimed above also governed the selection of the project
discussed m this publication. The raw materials considered
weto limestone or marl and an elutrisble clay.

2 Crushing Plants
2.1 Coarse Crushing Plans

The plant design was based on the assumption that the
excavated blocks to be crushed exhibited side lengths of up
to 1 m. Tho first crushing aggregate therefore consisted of a
coarse crusher of 1800 mm jaw width and 1400 mm jaw
breadth, developing a crushing capacity of inﬂ& tons

of are per hour to lump sizes of 6 mm—300 mm (Fig. 2). The !2

power required for Lhis large crusher amounts to about 130 k'W.
For starting the crushing aggregate two such motors of 130 kW
each are used in parallel, while operations themselves are
effected with only one motor.

The limestune is transported to the crushing plant with
sutomatic dischatging lurge-space cars of 60 tons carryiog
capacity. The ore is lischarged into a pit and is pushed
through a double-sided rharging device towards the hopper

’l“ length of 3750 f 3750 mm, ..

A chain congveyor fitted with six endless heavy anchor
stud chains serves as braking device for the crushed material
dropping on to the trough-conveyor belt from the crusher,
thus protecting the conveyor belt of 1400 mm width which
transports the coarse-crushed limestone into the second
crushing plant located at a distance of about 95 m,

2.2 Second Crushing of the Limestons

A bunker holding 20 cu. m. of ore stores the crushed
material arriving from the coarse jaw crusher. Twu plate belt

63 conveyors of 1600 mm width and 3200 mm length each trans:

port this m-nmal over two ch-rgmg chutes to two rapid
hammer crushers of 1400 mm rotor dismeter, built by the
VEBR Maschinenfabrik Poly Polysius, Dessau (Fig. 3), and designed
to crush the precrushed limestone to lump sizes of 0 mm—
50 mm. The power required for these crushers is 250 kW each,
The units are driven by directly coupled electric motors, the
operating speed of the rutor being maintained at 720 r. p. m
The crushed material is transported by an inclined trough
belt conveyor of 1200 mm width fitted with reveraing brake
over a distance of 105 m and up to a height of 24 m,
2.3 Third Crushing of the Limestone 2.“
The limestone crushed to a lump size of 0 10 50 mm drops
uover & Y-chute on to ywo inclined trough belt mveyorl of
1000 mm width and 11’'mm length fitted with revering brake
over two three-way chutes with guide flaps, stop gates and
four screen charging chutes on to four double-deck universal
«swing screens, The screens are 1300 mm wide and have &
. the size of meshes being 10 mm, The
material passic passing over lhese screens is transported over four
chutes to two further horizontal trough beit conveyors of
* 1100 mm width and 18000 mm length to two Y-chutes with
reversing flaps and into two rapid hammer crushers of 1400 mm
rotor diameter. The output rapacity of this crusher amounts
to abiut 150 tons material of U to 8 mm lump size at a power
requirement of 250 kW, Another rubber belt conveyor then
conducts the crushed and screened materisl over correspon-
o ding reversing and guide chutes on to a large inclined conveyor

SS belt 1200 mm wide, which conducts the finish-crushed hime-

stone material over two chain conveyors into the grinding
* mill bunkers or to the large storage hall.

3 Crushing awd Eluiristion of the Clay

The clav s transported to the plant in lurge-space cars
of 60t carrying capacity, the same as fur limestone, uud is
discharged into reinforccd bunkers at two points of discharge,
The clay to be crushed is removed by two double-sided charg-
ing devices on to two plate helt conveyors of 1200 mm width
and 41900 mm length each and is finally cunvryed oyer two

of the grates. The recerving grates of 2025 mm width and §o~ chnrgm( chutes on 1o two rollet crushers of 1230 mm diumeter

7500 mm length push the coarse materials slowly 1o the
c_ru_;hi'ng jaw of the coarse jaw crusher. The crushing capacity
of the aggregate can be adjusted by regulating the speed of
the pole-reversing grate motor.

) Transiation of the ':crman publication in ,,Dle Technik-. Vol. 12

(IDET) No. 8 pp, 574530,

Monthix Teobslanl Baview - Kol 1. Mo 7. Sewitenbed WY

Karl Alwin‘fZ.

4“[ toothed

»and |23 mm width each. The roller crushers are fitted with
rolling rings, pushed over cast iron roller cores, One
of these rollers hus fixed bearings while the other roller is
displaceably mounted, each roller heing provided with its
vwu drive. The grooves of the rollers are cleaned by means
of a special cleaning device,
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@ Limestome fArst crushing treatmont

b Limesione sscond crushing

¢ Limestons third muhl'. scroening and iransport 10 the stores or [o the
prinding well

d Preliminary rlay mﬂ:u end eluiriation

¢ Clay slime ailos (4)

1 Clay siime sifos (8)

# T atirver agitalors ior sruis slimes

Fig. 1. Phii of & cement manufactnring plant

A Retating furnncr piant consisting of two nuuq Eilna o/ iSm (u 75 1.}
dismeter and 170 m (558 ft) length. each previded with electric fwo-
dust precipilation snd with a flue-dust nn( chr.tv

i Two 'ulz covlers of the rolating kilne

& Coal
1 Cond .h,.-, pant
m Coal crushing plent
n {'linker transpurt from the grate cooiers te the clinker stores
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o Ntore yonma for Auorspar and purpie ore (biwe billy)
P m-)nnu Nant, gypoum and siag tremeport to the stores, to ihe
driing

plant
£ Coment #ilo plant with 20 xdo eells
w Twe coment packing planis equipped with circular packing machines
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The crushed clay pieces from the ruller crushers (of up
“t0 100 mm lump size) are either transferred to the elutriating
plant directly or are tranaported 10 the clay storage in the
storage hull for later treatment. Elutriation is effected as
follows:

[]

The crushed clay is transported from the storage hall by, ¢§|
,® grab crane and four aucending plate conveyor belts of 870 mm

M width and 21000 mm length, designed for four nrljustlbleﬂl

travelling speeds, to the elutriators of 12000 mm diameterss "
Each elutriator requires a power of about 80 kW. Four
electrically operated valves control the flow of water into the
aggregates, the water contents of the clay slimes being per-
manently contrulled by continuous flow viscosimeters. Three
centrifugal slime pumps of the type MBR 250/500 are provided
for the transportation of the clay slimes from the elutriating
apparatuses to the clay slime charging points at the mills
or the clay slime silos. Ten silos are provided, four for the clay
slimes and the other six for the crude cement alimes. Every
one of the slime pumps, desigiied for a power of 110 kW,
conveys 230 cu.m/h of slines of 30 percent, water contents

to a height of 50 m.

Fig. 3. Rapid hammner ernghes Jor Ewratans

The addition of the purple ore and the flurspar tend to
reduce the sintering temperatures of the crude slimes, effecting
a corresponding reduction of coul consumption. The charging
hoppers of the mills are fitted with special chutes permitting
the checking of the accuracy of the uutomatic scales, The clay
slimes are conveyed to the mills over a double cluy slime
charging device with measuring containers of 504 litres capa-
city each,

!
:

The crment manufacturing plant is provided with four
tube milis, The duameterof euch aggregate amounts to 3200 mm, /2,5
at a length of 15000 mm (Fig. 4). The end walls of the grinding 4’ !
tubes, constructed of strong steel plates welded tugether und
lined with manganese haril-steel plates, are fitted with cast-on
hollow pini of large d ters, used as bearing pivots for
the mill bodies. The material to be ground is introduced
through the holiow pitut of the charging end of the mills,

Fig 2. Large jur hreaker 4o Huestons

The etutriuting machines consist of concrete containers while the holow pivat located on the discharge end of the mill
of 1200 mm diameter each. Two rakes fitted with round iron conducts the ground mixtures out of the mill wn serves for
bur< rotate within the container, crushing and elutriating the fastening of the coupling sleeve of the Centra-drive of the
the clay lumps focated in the water untii & clay alime of 50 mill.
to 0 percent of water contents has been formed. The interior of the mill is subdivided into three chambers

by intermediate wulls. These chambers are filled with grinding
4 Sliming MiMa bodies 1aking up ubout 25 percent of the available grinding
The limestone wmaterial crushed to lump sizes of 0 mm to space. The first chamber of the mill containg 25 tons of steel

8 mm is inixed with clay slimes in three-chamber tube mills
to a free-flowing slime of about 36 to 40 percent solid materials.
The limestone is transported by a grab crane into the concrete
bunkers above the sliming mill charging paints - unless they are
transported to this point directly from 1he crushing milis.
The other admixtures are tranapurted to their own containers
in the same way. A weighing ~tation, consisting of automatic
triple-dosing scales, is arranged Lieneath evervone of the storage
bunkers provided at ihi- point, The first continnous flow
dosing scale, designed fur o doxing range of 13 10 731 hour,
is used for the weighing of the limestone of § to 8 mm lump
size, the second acale, with 2 1o 10 t/hour weighing capacity,
is employed for the weighing of the purple ore of ¢ to 10 mm
lump size, while the third scale, of the same woighing range,
is reserved for the fAuorspar of 0 to 25 mem lump size.

Fig. 4. Multr-hamber miil for afi one
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bails of 100 mm, 80 mm and £0 mm diameter, the lecondl 16-These agitators are filled with the well-mixed (adjusted) slimes

chauwher is filled with the same weight of balls of 50 mm and
{0 mm diameter, while the third cha ia louded with atr)%..
75 tons of steel rod sec, ions of 23 i dinmejer and 27 mm
length as well as of 18" im diamrter and 25 mm length, The
power required for these mills depends on the charge und

averages about 1650 kKW for the minimum charge weights and

Apto 2108 kW for maximum charge.

The multi-chamber tube nills are driven by electric
motors, developing 1000 r.p.m. The rotary speed of the grind-
ing tube amounts to about 18 r. p. m. and is reduced from
that of the motors by two coupled dust- and oil-proof precision
gear wheel drives over a coupling spindle (Centra-drive).
Previous to starting the mill, the electric starting pump of
the gear is awitched on, which simultzneously supplies all
bearmg und gear-meshing parts of the gear with oil, while
during operation the bearing points ure lubricated from the
uutomatic gear oil punps attached to the gear. The mill-
uperating motor cannot be started before the starting oil
pump has been operating for a short period of time, and the
latter is automaticatly stopped after starting the mill-operating
motor, The coupling «pi duced between grinding tube
and gears permits the execution of certain lungitudinal and
vertical movements, protecting the gears against shocks and
bliws as well as excescive stresses due to deviating +ertical

iatr

positinns of the grinding tube.

The mualti-charlicr mills are provided with a starting
device consisting of a smatl accessory ddriving moter, which
is connected with the starting device over a snull gear aggre-
gate mounted in the first driving gear. As soon as the main
motor is started, the overtake-coupling of the accessory gear
and its motor are automatically cut off. In this way a very
soft starting of the mill i< nbtained. It is also possible by this
means 10 cvatrol the operaton of the nufl at reduced speed
in such a manner that it can be stopped in any position desired,

bach of the four multi-chamber tube mills grinds in one
hour about 84 tons of raw material into fine slimes, leaving
#residue of 8 to 10 percent on test sieves of 4900 meshes’sq. cm.

5 Slime Silos and Slime Miring Plant

The ground slimes emerging from the mill are collected
in a pit, froni where they are conveyed into the storage tanks

for crude slimes by means of centrifugal slime pumps. Thezs'z' 'i‘i‘!!’!‘il‘“" d

plant i- provided with ten sline tanks of 8000 mm (tiametes
and of 25000 mm height. Four of these tanks contain the
clay s]ilmile the remaining six are used as humogenizing
tanks for the raw alimes. The contents of the tanks are well
adjusted in aceordunce with their «hemical compositions and
are finally mixed to aperification-. Vixing operatinns are ~tlec-
ted by means of compre-sed air of about 5 atm. (abov e atmo-
sphecie pressure) which i bluwn inte the container through a
number of u soen. The compressed air is conductrd through
the avtomatic vompressed air distributors mounted in the
compressed wir pipe sy stem, so that mixmg operati i< can be
restricted 10 one or two containers, if desired. Seven panps ol
the type NBR 230/500, mounted in & common pump it
frunt ..t the sl batters . suffice to tuke care of the entire wiune
transpurt. Dwo of these pumps are employed for the conve s .once
of the « Ly slimes from the tanks to the tube mill, twsi others
for the circulation of the slime for the purpose of homogem-
zation, two pumps for the newvement of the slimes from the
agitators to the furnaces, while ope pump is used as spare
pump,

The <lime stores for the conditioning of the cement mix-
tures are enliected in two large ~tirring gear agitaters of
3300 mm dianieter and of a storage vapacity of 6000 cu. m.
—
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from the slime tanks and consist of cylindrical concrete con-
tainers provided with central foundations, carrying the rotat.
ing bridges. whose other ends move on the edges of the tank,
The rotating bridges (which can be mounted by the operators)
are fitted with four stirring-blade gears each. The geats are
operated individually over reduction geare, Each hridge is
also provided with a compressor of 240 cu. m. suction capacity
for blowing through the planet stirrer. The power required
for each bridge amounts te 15 kW, that for a stirring vane
to 4.5 kV. After conditioning in the agitators the slimes are
ready for transport to the two sintering lurnaces.

& Caleination of the Raw Materials
6.1 Cylindrical Rotary Kilne

The tube in the rotating furnace uperating on the counter-
current principle (the cement material to be sintered travel«
against the direction of the heating gases) is designed for an
inclination of 3 to 4 percent and rotates at a speed of 0.8 to
10r p.m.

Fig. 5
Rotating kein b arings
with barse) riny

The slimes are intreduced into the hidne theough an
inclined tube, peactrating into the caleining drum. Directly
after its entrance inte the furnace the shines pass a short
lilter section in which the widely distributed shimes Temove

t partich-s from the heuting gases. Following
the Blter s tiva of e kilns the slimes pass through about
one third of the cnlie tube length, 10 which marine (ships)
chains are <uspended like curtains. The slimes adhere 14
these chains and uce rapidly dried by the passing hot gases.
The dry material drops from the chains and is strongly heated
on it+ further passage through the drum. At sbout 800 C
the carbon divxide escapes (rom the material, which finally
becomes soft at temperatures of ubout 1400° C, simtering to
small spheres of 1o 20 mm diameter. The entrance end of
the Riln s connected with a suction blewer and the chimnesy
through u dust chamber containing an electrical horizontat
dust-precipitating plant. The scparated dust is collected in
discharge hoppers of the dust separation aggregete and is
returned into the system over pneumatee conduits and o
bucket comveror or by means of & preumatic <crew pump.

The kiln «« heated with coal dust blown inta the coms.
bustion chamber by a high-pressure hlvwer and 1 burned by
the hot frexh air drawn from the couling aggregate.

The caleimng tube coastructed of welled boiler plates
has a diameter of 41500 mm and & length of 170 m, It is fitted
with interior angle rings arranget ut certain distonees in such
a manner that the refractory lining is securely held in place
under the operstmng eonditions invotved, The tube rotates
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in eight barrel rings moving on roller systems (Figure 3).
Rollers as well as barrel rings are made of cast steel, and the

"distances between the barrel rings are chosen in such a way

that only one size of roller bearings is required, improving
the spate part situation comsiderably. In order to protect
the inclined calcining tube from rolling off the bearings, the
latter are adjusted accordingly and are provided with two
vertical pressure rolls at both sides of a barrel ring next to
the driving aggregate.

The rotating rings are of rectangular cross-section and
are arranged in such a way that thermal stresses are avoided,
bexides inducing a reinforcing influence on the calcining drum,
‘Ihie bearings pectaining to one barrel ring, which are mounted
on & common heavy double bearing pedestal, are provided
with forced circulation lubrication and automatic water
coohng. Lubrication is arranged so that the bearings are
supphlied with sufficient vil even during the slowest movements
of the drum. The bearings are also protected against the radi-
ating heat from the calcimng drum.

Uperation of the rotating kiln is effected over a two-
pasted gear rim securely fixed to the calcining drum (Figure 6).

Fig 8
Rodating kiln gear rine

‘The rim engages a pinion gear located on the driving shaft
of a multi-stage precision gear vperated by an electric motor
of 300 kW, develaping 750375 r. p. m. Thus gear is supple-
mented by an auxiliary gear fitted with a corresponding
electric motor which, in case of a break-down «f the main
driving aggregate, i able to rutate the drum at a speed of
up to 4 r. p. m., thus preventing one-sided cooling of the drum
which would cause a distor-
tion of the long calcining
tube. The auxiliary gear is
alsw required for the ~tarting
of the kiln and, for this pur-
puse, is counected with a

"

nous with the kila motor but capablie also of being adjusted
from the burner platform.

The discharging end of the rotating drum is closed by a
movable brick-lined furnace head fitted with inapection holes
and doors. The finished clinkeis drop over thi~ head vn to
an ioclined grate cooler “Polysius, Dessau™ fitte! with a grate
of 2800 mm width and 17500 mm length, de-iuned for the
mechanical transport of the clinkers. Cooling of the rlinkers
on the grate is effected by means of a cold air Liswer maunted
beneath the grate. The section of the cunler lorated toward
the kila and containing the hottest clinkers heats the cooling
air blown through the clinkers to a trmperature of about
0 to “00° C. This hot air is passed through the calcining
tube as secondary air.

The clinkers, leaving the coolers at a temperature of only
25" to 50 C, are passed through a crushing apparatus to
the clinker storage hall, an automatic recording scale controlling
the weight of the product on its way to the storage.

7 Drying and Crushiag of the Coal

Crushing of the coal required for the calcining of the
clinker materials is effected in a similar way to that of the
limestone, i. e. in two hammer crushing aggregates of 1400 mm
rotor diameter, constructed by Polysius, Dessau, where the
coal is crushed to a lump size of 0 mm to 10 mm. This pre-
crushed material is moved by crane and conveyor belt to the
coal grinding mill if its moisture contents do not exceed 102,
Moist coal is first dried in two drying drums of 2600 mm
diameter and 20000 mm length each, provided with enal
dust firing (Figure 7). The dried coal is conducted to the bun-
kers over the charging cud of the coal grinding mills by mecha-
nical conveyors. The two rotating coal mills haie a diameter
of 2800 mm and a length of 5500 mm each. They grind
16—18 10n+ of coal p. h. from a lump size of 0 mm to 20 mm
to dust, while the moisture (up to 10°;) is removed by the
circulating air curreni> in the miils. The coal entering the mills
is pasied over an sutomatic recording scale, Each mill is
loaded with 38 tons of grinding bodies and requires a power
of about 365 kW. The discharging pivot of the mill is fitted
with a screening device of 3000 mm diameter in order to
retain the coarse coal for further grinding, while the fine dust
is transported throngh a pipe line to the cyclone. Bucket
and worm conveyors move the coal dust to the dust containers
of the furnace plant. The discharge end of the cyclone is
connected with the suction end of the furnace blower, while

speed-controlled  coupling.
throwing out the auxiliary
gear as soon as the speed

of the system overtakes I
that of the coupling. The i
main drive is also provided
with an automatie brake,
preventing reversal of the
drum motion in case
sudden standstills.
Feeding of the slimes
to the kiln is carried out
By means of a charging de-
vice of adjustable’ rotary

speed, operatiug synchires

of Sehit [ M 3K

/‘r\—;/ \ \
X o
i>?< >

Fig. 7. Drying drum for coal
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TNC AISCAATEE DIPE OF 10 sarme DIGW T 1= Itied willi @ connes liun
tn the charging neck bearing of the mill clusing the conyevar
air current circuit in the mitl. Coal dust explosions within the
aggregal: « are avoided hy the provisien of u device intro-
ducing inect gas into the air cusrent circuit during  starting
und stoppng perivds of the grinding mills.

The coal dust remived from the dust containers by a
coal dust charging device aind passed on in a pipe line is blown
into the kilns through the burner nozzles by means ol a high-

pressure blowing aggregote. The working capacity of the
blower amounts te 30400 cu, m. of air per hour at 70 C and
at 1000 mm WC compression. The power required for this
Llower v 220 kW at 1185 . p. m. One third of 15+ air required
calemation of the clinker introluced
through the furnace blower, while the remams thirds
are ~upplied as secondary preheated air throozii the evoling
xection aind the furnuce head, The cooling air. Loaisd by the
climkers to 600 —T00 (. aaises the temperatiere within the
sintering zone of the kilns to 1600 —1700 C
I ton of ehinkers in the large rotating kiln furnaces deseribed
here requires about 1323 to 1350 Cal, xo that at . daily eutput
of 1200 tons of clinkers about 12,3 tons of coal dust are burned

for 1he materials .-

¥ two

Sintering of

per hour and furnace,

8 Drying and Cruehing of added Materials and Gypsum
Fhese raw materials are trausported feom the railwas
car~ uver two plate belt convevors of 11200mm width ael
4500 i Jength on 1o ap aseending rubber belt conseyur of
1000 mm width and “6 m length, which moves the gy psum
of up to 230 mm lump size or slag of up (0 130 mm lunip wze
dameter. 1he
materials are reduced to a spht size of 200 mm, the output

to the hammer crusher of 1100 mm rotor
capacity amounting to 130 tons of gypsuny or 120 ton- of
blast furnace slag per hour. A travelling ceali crane moses
the crushed matersal to the storage hall or to the bunkers
ahosve the charging point of the cement griz ling molk while the

st s comveyed to the driing (hant,

8.0 Desang of the Blast Furnaer Slags

The wet Lroken =lag s moved fen the storage bunkers
over rotating disk feeders of Tot mm diameter to two rapid
drying aggregates ol 2800 nim diameter and bt o leng(h
each. The drvers are tiited with two impeller shafts and o
wear-resisting hning and are heated by coal dust firing. The
hourly output capacity of each dryer amounts to 2.5 tons
of stag av a power requirement of 40 kW and at 4 reduction

of the water contents of from 259, 10 19,

Two vertical electrie filters are provided for the remos al
of dust from the slag drying plant,

9 {ement Grinding Mill

Fine-grind.ng of the cement is effected in multi-chamber
tube mills of the same design a~ the slime mills.

The nulls are filled with 145 1ons of grisding clements
cach, The power vequired sverages abou! 1630 kW and can
eventually be raised to 2100 kW Chnkers, gvpsum, and <lug
are conducted to the milt over automatic triple-dosing vcales
from the bunkers, Operatinn of the mili produces a considerable
quantity of frictional heat so that fresh wir has 16 be intro-
duced continususly. The air passed through the nuil and filled
with dust 1« cleaned by puassage through three electrie dust
separating plants, cleaning 16,7 cu. m. of air per second at
a dust eontent of 100 g cu. m.

The grinding capacity of the mdl aweunts 1o abow 50
tony per hour. The fineness of the prodint <hall be muintuined
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m ouch a way that a test sereen of 4900 mieshes shabl leave
u screening residue ol 6 to 8%,

10 Cement Silon uad Packing Equipment

Two double worm pumps (voe serving as reserve pump)
are mounted benesath each cement null. The cement fol 1o
these rapdly rotating worm. is lossened up considerably anil
is emuliticd by a current of compressed wir (ubout 4 atm.)
to such an extenn that it moves through the pipe lines like
a liquid. The cement putnps are conneeted with the cement
silo by a pipe systean. The sito convi-t of W silo cells of 12005m
diwmeter and 20000 mm eflectine height each. AN silo cells
wre provided with slightly ncliesd floors covered with a

of poreus plates through whieh conipressed  air s

forced. The well aired aml comparatively light cement masses

move upward while the beavy airless masses on lop descend
80 that as & tinul result of the internal motiou of the eoment
thus induced the bunker contents are well homogenized 1
caoled. The compressed air is passed through a4 compressed
air filter before (s inlroduecd 1o the cement. AN toching
slides nd vabves within the cement cons eving pipes are design.
ed for remote control,

Fach silo cell i+ provided with four botiom-empty ing
apparatuses (Figure 8). Two of these anits are cmployed Tor
the transport of 10 ce

nt inte the acking plant. the other
tuwo serving for the chaizag ol cement tank cars for direct
vadway transport withoot packiog.

The well aerated cement is conductedt 1o the rlied
conveyig comduits which are lined with porous eran
plates. A blower or compressor forces fineby distelted
through the plate pores it the conduit, thus idgem, e

cement to flow oll. The conduits vpen into four bueket e

vaters. By them the cement posder is hifted inte slaime rs

ht

Figp, S0 Eiownneic eaptusig i xilos nale et eoudid

arrunged above four rotating valve bag packing o banes
tFig, 9) Tocated at the ends of the silo plant o iwe v oo ai
packing department~. So-called sereenimg wairms o ed
i the line i front of the containers separate coar-e o o.
of clinkers of formign substanees feom the finely  poweere:|
ceenent. Fach packing maclhime s fitted with 11 loag oo
sachets in cocular arransement, The machies operan 0

automatyc with the excepton of the fastening of the bags ++ 1

travel around the machine and, after filling up with aw.

1
e puantity of cement. drop on to wnoinclned bag coms e,
belt. Each of the four rotating packing mschine< s fitted wert,
three electric wntors, one for the strring equipment, one e
the twtavon of the machine and the thied one for the + ..
atotal power output of 10.2kW, Faoh
pachine wachine fitls in one hour 1900 bags with 31 kg cement

veuvevor helt, at
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P Mag-packens wachine weith ratation s alees

each, while a system of rubber conveyor belts distributes the
filled cement bags along the loading platforms for the railway
rars or automobile trucks.

It i natural that the packing and the transport of cement
causes consnierable lovses from various sources. Worm con-
seyors are therefore mounted beneath the bag conveying
belts which collect the scaticred and sweeping cement of
the paching plants and convey this muterial to the bucket
cunvevors after passing it through suitable dust «creens, Both
parhing departinents are provided with three dust filtering
uggregates each in order to prevent the disagreeable and costly
escupe of large amounts of cement. Two of these aggregates
are fitted with 84 filie: bags each, the third one with 48 filter
bags.

14 Aimaospheric Dust Separation

fhe works departments of the cement manufacturing
plart ee strongly protected against cement dust losses and
rurie-ponding atmospheric contaminations by electrical and
hlrer Just separating appregates. Apart from the dust separa-
ting units provided for the rotating kilmy, the slag and coal
drying piants, the cement mills and the packing departments,
an entiee series of soitably dimensioned round filter dust
~eparators have been provided in the limestone crushing plant,
ior the clinker transports, and for the crushing aggregates for
coual and gypaum. This large number of active dust-separating
plant« ensure not only practically dust-free operation of the
enlire plant but alo the recovery of considerable quantities
of valuable cement dust.

12 Geweral Remarks

I'he weiglit of the entire cement manufacturing and hand-
ting plant without the electrical equipment amounts to about
15173 tons.

The driving gear< of the working machines have been
designed as single umits powered with electric motors, where
necessary by the introduction of gears in dust- and oil-
proof caungs, while belt drives have been uvoided as fur as
posaible with the exceplion of a few Vee-belt drives.

Measuring and controlling devices fitted with recording
instrunients have been installed wherever required to ensure
satisfactory operition of the aggregales.
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Provision has been made for the introduction of a suffi-
cient number of lifting tools and equipment for the erection of
the entite plant as well us for plant operation later on. This
equipment also includes five travelling grab cranes of 20 tons
carrying capacity each and a loading bridge of 60 m spread
fitted with jibs of 24.5 m length and also designed for u carey-
ing capacity of 20 tons for the transport of materials in the
storage halls and to the miils. Passenger and freight rlevators
on the silo floors and to the operating platform of the rotating
kiln charging ends are also to be provided.

A number of special pumps have been provided fur the
rapid emptying of the slime pumping pits from slime and dirt
waler,

The compressor plant consists of four turbo-compressors
with intermediate coolers and with constunt pressure regula-
tion of 5 atm. (above atmospheric pressure), with 6000 cu. m.
intake cupacity cach and a power requirement totalling about
2500 kW,

The equipment provided for the cement manufacturing
plant also includes two Diesel-loromotives of 90 h.p. each and
two eight-wheel box tipping wagons of 80 tons carrying
capacity and 40 cu.m. volume each. Mention should also be
made of two heavy vehicle ncales for maximum loads of
30 tons and five wagon scales of switch weight design with

te-indicating i nt.

13 Anlomation

The mill aggregutes, the drying units and the rotating
kila plants are all supplied with antomation equipment.

The charging of the varous materials into the mills
according to their weights is controlled so as to conform 10
certain automatically determined degrees of fineness aceording
to the Gorman Standard DIN 1171,

The <«ame prineiple is used in the case of the slime-
grinding mills, although the attainment of the conmtrolling
impulse is much more complicated in view of the fact that
the control involves the solid as well as the liquid phase.

Sereening of the slimes leaving these mills must also be
effected by the wet method, the residues being dried previous
to weighing. Nevertheless, the problem has been solved alter
effecting a few simplifications.

The automation equipment for the rotating kilns and
the drying aggregates will be provided in accurdance with
the system devised by the Institut fir Waermetechnik und
Automatisierung (Imstitute for Thermolechnics and Auto-
mation) in Jena-Burgau. They are now being tested in a
cement manufacturing plant operating by the wet process
and in a Lepolan-plant erected by Polysius, Dessau. Auto-
mation in this case is based on the maintenance of a constant
output of the kilns at uniform flame temperatures and flame
length within the calcining unit<. Charging of the materials
into the kilns is eflected over an adjustable charging mechunism
controlled on basis of the volume weight of the elinkers,

The volume weight of the clinkers is checked at certain
intervals with the help of an apparatus developed for this pur-
pose by the Institute mentioned above. The rotary spreds of
the kitns and the charging mechanisms are syochronized. The
fuel supply is maintained constant and is regulated oanly in
accordance with the caloric value of coal dust used: as long as
there is no suitahle technical calorimeter aailuble for this
purpose, the fuel supply .- regulated by the choker tempera-
tures at the furnace head. In order to ensure uniform preheut.
g of the secondary air. the forward feed of the grates of
the clinker cooler is to be reguluted in accordance with the
temperature of the secondary air.

—h— b L e e o
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Automation of the drying plants is carried out similar
to that of the rotating kilns.

It is possible to automatize the cement manufacturing
plant described to a very large extent in the manner indi-
cated. The equipment is not cheap, but the initial expenses
are woll justified by the uniform and satisfactory operation
of the different aggregates.

14 Conelusion
By close co-operation between the VEB Schwermaschinen-
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carrying out this work, Polysius, Dessau, have not only
supplied the construction of the rapidly acting bammer crusher,
but also their special expericnce in the Geld of pneumatic
conveying equipment 10 be used particularly for the transport
of the coment from the mills to the cement silos and to the
packing departments. The two lutter operating departments
bave been equipped completely in accordance with the ideas
of Polysius, Dessau. It is also planned to equip the plant
with a Polysius air-sifting aggregate consisting of three Poly-
sius air-sifting apparatuses of 4 m diameter each, for the pur-
pose of testing the various possibilities of the grinding of

bau "Ernst Thilmann”, Magdeburg, and the VER Maschi
fabrik Polysius, Dessau, it has been possible to design a really
modern and highly efficient cement manufacturing plaat. In

Prof. Dr. Hans Kiihl

ZEMENTCHEMIE

(Cement Chemistry)

The Physical and Chemical Principles of Cement
Chemustry, 3" EDITION (completely revised)
DIN B 5, 348 pages, 85 illustrations, 8 tables.
Vol IT:  Charucteristics and Production of Hydraulic Binding
Agents, 24 EDITION
DIN B 5, 684 pages, 107 illustrations, 51 tables
Vol. III: Hardening and Treatment of Hydraulie Binders,
1*t EDITION
DIN B 5, 524 pages, 75 illustrations, 27 tables
VEB Verlag Technik, Berlin.

This manual, written by the internationally known
scientist, Prof. Dr. Hans Kiihl, is not only an excellent text-
book for the study of the scientific principles of cement che-
mistry, but also a valuable handbook for practical cement
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THE FIRST VOLUME

offers & detailed sclentific revicw of the genera! physical and chemical
principles of coment chemistry presented in & clear and easily understood
manner, lollowed by a discussion of the melting equilibria which in the
present edition has been considerably supplerented by a thoroughly revised
chupter on solid solutiona and on colloid chemistry. Thin interesting and
valushle materini is prescnted by & seientist closely conm with the
practical work and with the troubles and 1t ienltiss of the coment producing
industrien. Jt has heet, uritten for engine-r= and chemists of ali sclentitic
grades. pointing out the important orixinal liternture pubilhed in all
induntrial countries of the world.
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the physical and chemica! principles treated apply alse to their fields of
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THE THIRD VOLUME

ia devoted to the use of hydraulic binders th the manufactinre o moriar
and concrete, It is subdivided Into a theoretical and a practiont yor The
first two sections, dealing with the theory involved. Acu1A e Uhe ramiier w ith
the compounds formed by the hydraullc hardening of the hydrants Mesie i
while in the following three sections the author discusess the '~ )
hardening processes, the industria) operations requirrd and the - . weun
measures developed for the maintenance and protection of
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the kinstic theory — Thermo-chemistry - Experimental investigations:
Sintering processes — Measurements at high temperaturey

Crysta) antica: Fund, tals - Optical hods of fnvestigation and
research. X-rays and electron microscopy: Generation and properiiea of
X-rays - Mcthuds of investigation by means of X-ravs - Electron micro-
AODY.

THE SECOND VOLUME
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